
Regionally Specific Environmental 
Regulations Affecting the Energy 

Sector



Resource Availability and 
Environmental Regulations Vary 

Throughout the Country
• Water

– Clean Water Act
– Navigable Waterways/Coast Guard
– Endangered Species Act

• Land
– Zoning (State and Local)
– ESA
– Potentially NEPA

• Air
– Clean Air Act



Why does the Clean Air Act have such an 
impact on the location of new generation?

• Criteria Pollutants
– SO2, NO2, Pb, CO, O3, and PM (PM2.5 & PM10)

• Visibility Impacts
• Accountability for the impacts of emissions 

locally, and hundreds, even thousands, of 
miles away from the stack

• Hg & CO2 (Not quite yet – except state level 
initiatives) 



Point Source Emissions Have 
Local and Regional Impacts

• Ambient air quality at a given location depends 
on atmospheric conditions and emissions: 
transport, dispersion, atmospheric chemical 
reactions, wet and dry deposition, and thermal 
mixing layer conditions.

• Characterized in spatial and temporal terms:
– Emissions (chemical composition, source, quantity)
– Fate and transport (rates of reaction, deposition, 

dispersion)
– Effects (affected entity, pathway, severity, duration, 

thresholds, i.e. chronic vs. acute)



Fumigation



Dispersion



New York City 
Thanksgiving 1966



Where do ozone precursors originate?

•Air pollutants are “inventoried” according to emission 
sectors such as fuel combustion, solvent uses, etc..

•Examples of national emissions of VOCs and NOx … 
pollutants that form ozone.



What are the sources of air pollutant emissions?

•The National picture of the distribution of NOx and VOC 
emissions:



Nonattainment Areas …

any area that does not meet (or that contributes to  
ambient air quality in a nearby area that does not meet)
the national primary or secondary ambient air quality  
standard for the pollutant.



What are NA designations … and what 
factors  influence designations?

• Areas (often Consolidated Metropolitan Statistical Areas or 
smaller/larger) that are experiencing, or are contributing to 
air quality violations of the NAAQS are “designated” via 
EPA rulemaking as NONATTAINMENT for the pollutant in 
question … 40CFR Part 81

• State clean air plans are generally due 3 years after formal 
designations.

• These  plans (or SIPs) must demonstrate how control 
measures will attain the NAAQS by a future date, generally  
prescribed in the CAA … the ATTAINMENT DATE

Sec. 107(d)(1)(A)(i)
Designations 









PM-2.5 Potential Nonattainment Areas (1999-2001 Data)
Metropolitan Area Basis

Counties in metro areas with at least 1 violating monitor 
[369 counties, 112 million pop.]
Counties in metro areas with highest monitor attaining the std.

National  PM 2.5





Implications of Non-Attainment 
Designations

• State required to submit a conforming SIP to EPA
– Including air pollution mitigation measures
– Regulatory framework (RACT, BACT, MACT, LAER)
– Control strategies
– Monitoring

• New plant siting becomes much more difficult
• Expansion of existing plants (capacity) also more 

difficult
• Existing sources may be required to invest in 

emission controls and monitors  



Control measures that are placed in SIPs

•Mandated 1990 CAA controls by 
ozone classification  ….



Other Spatial Factors Impacting the 
Siting for New Generation

• State & Federal Cap-and-Trade Program Areas
– Acid Rain Program
– OTC and NOx SIP Call Programs
– State Multi-Pollutant caps (SO2, NOx, CO2, & Hg)
– Proposed Rules (IAQR)

• Regional Planning Organizations established to 
address regional haze and related issues

• Planning and Administration:  States, 
NESCAUM, EPA Administrative regions

• Proximity to Class 1 designated areas



NOx SIP Call States

Requires 22 states plus District of Columbia to prepare SIPs
aimed specifically at reducing NOx

http://www.epa.gov/ttn/naaqs/ozone/rto/about_3.html



http://www2.nature.nps.gov/air/maps/index.htm



Interstate Air Quality Rulemaking

http://www.epa.gov/oar/interstateairquality/tm0009.pdf



Evaluating Costs
• EPA is always required to conduct a 

Regulatory Impact Analysis for the Final 
Rules (includes economic analysis) 

• Increased cost of electricity generation in NOx
SIP Call region estimated at 0.92 Mills/kWh 
(1990$)

• The IAQR is projected to increase retail 
electricity prices by 2-3%



Potential Up-side to the 
Clean Air Act

• Energy suppliers can meet demand 
through:  
– Merchant Plants
– DG
– Cleaner Generation 

• Emissions Credits offer a potential revenue 
stream 

• EERE Set-Aside Opportunities



Emission Markets
• NOx, SOx, and VOCs (to a lesser extent) fall under 

various layers of cap and trade regimes depending on 
geographic location.  There are also limits to the 
marketability of emissions credits due to the rules of these 
regimes – this isn’t a true “open market”.

• ERC Markets:  CA, TX, NY- PA, CT, ME, MA, RI
• Prices vary with supply and demand ($2K - >$100K)

• Downside to emission markets
– Infrequent trades
– ERC must be certified as valid by State environmental agency 

(quick and clear in some states, not so in others)



NOx EERE Set-Asides

IN: 2%, 2004

MA: 5%,2003

NH:  8.5% 
now; 12% 
2010

NY:  3%, 2003

MD: 3%, 2003

NJ:  5%, 2003
OH: 1%, 2006



Summary of the Clean Air Act
• Multiple layers of regulatory teeth
• Complex set of rules preventing the SIMPLE 

siting of new facilities or sources
• Dynamic - constantly being revised and 

updated
– “…the Act requires EPA to review these standards 

[NAAQS] every five years with advice from the 
Clean Air Scientific Advisory Committee 
(CASAC)..”



Discussion
• How can the impacts of different air 

quality regulations be included in 
Regional models?

• Can the different layers of air quality 
regulations be combined into a single 
GIS application? Or has it already?

• Are there obvious sites where new 
generation can be sited? 



Thanks to:
• Laura Vimmerstedt at NREL 
• Bill Baker and Tom Helms at EPA

(Some photos and slides were borrowed from 
their presentations at the Air Innovations 
Conference in Washington, DC 03/12/04)

Contact Info:
Adam Chambers
Adam_chambers@nrel.gov
(202) 646-5051



Background Information and Maps



U.S. EPA Regions





Where does ozone come from?



EPA’s National Ambient Air Quality Standards (NAAQS)
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Actions 
necessary 
to plan for 
and 
achieve 
clean air!



Cost Example:  Clean Air 
Interstate Rule


